The panel values tended to be lower but all six sets of ratings correlated well. There was no increased risk of psychiatric illness among subjects exposed to moderate or greater solvent concentrations for at least 10 years (odds ratio (OR) 1-0, 90% confidence interval (90% CI) 0-7-1-4, individual rating; OR 11, 90% CI 0-6-2-0, job title matrix; OR 0-9, 90% CI 0-5-1-7, lifetime assessments). At higher exposures the risk was increased-although not to a statistically significant degreeespecially for cases with non-psychotic diagnoses (ICD-9 codes 300-316). This negative result, by all three methods of assessment of exposure, contrasted with that from a parallel investigation of cases of organic psychoses and cerebral degeneration.
Since the mid-1970s it has been suggested that long term exposure to organic solvents may be associated with an increased risk of neuropsychiatric illness.
Several papers (initially from Scandinavia) have reported studies designed to consider the link between exposure to organic solvents and mental disorders. Axelson et al' 2 reported an increased risk for all psychiatric diagnoses (odds ratio (OR) 1-8), with an exposure-response trend (ORs 1-3 for less than 30 years of exposure, and 2-3 for 30 years and more). Olsen and Sabroe' found increased relative risks (RRs) ranging from 2 1 for any exposure to 2 8 for indoor exposure among a cohort of carpenters and cabinet makers. In a historical cohort of construction painters, Mikkelsen4 found RRs ranging from 1 7 to 3 6 for specific psychiatric diagnostic groups. Studies showing a small but not significantly increased risk were reported from Finland5 and from Denmark.6 A study from The Netherlands7 showed an exposureresponse trend between an index of exposure to solvents in painters and disability pensioning for neuropsychiatric disorders, with no increased overall OR for all disorders.8 Two studies focusing on dementia showed no increased risks.910 More recently, Guberan et all" reported a non-significant increase in Switzerland, whereas Brackbill and colleagues'2 found an increased odds ratio (OR 1 47) for construction painters in the United States. Riise and Moen'3 reported increased risks for exposed seamen in Norway with rate ratios of 2 7 and 5 1 respectively for captains and mates on tankers.
The studies showing increased risk used exposure indices based essentially on job title, with estimates of exposure within rather than across trades. Studies attempting to assess exposure across occupational groups have shown, at most, insignificant increases in risk6910 but it is not clear if this difference reflects inadequacies in assessment of exposure in the negative studies, selective factors in the positive ones, or differences in the neurotoxicity ofsolvents between exposed occupations.
In view of the need for the widest possible investigation of these questions a two part project was undertaken in Quebec'4 to evaluate the effects of occupational exposure to solvents, however acquired, on hospital admissions for mental disorder. The first part, reported here, was directed at psychiatric illness in general and the second part'5 specifically at organic psychoses and cerebral degeneration. economic activity of the company, years in each job, description of activities, and checklist of exposure to solvents, pesticides, and metals), hobbies (entailing exposure to organic solvents), personal habits (smoking, alcohol intake), and medical history. Reluctant subjects were sent a short letter asking about their main jobs and, if then willing, a brief questionnaire on their work history. If the subject had died or was unable to communicate, a family member or friend was interviewed. For subjects in hospital but likely to be well enough to answer a questionnaire after discharge, the interviewer telephoned after the return home.
Methods

RESPONSE RATES
In 86% ofcases and 94% ofreferents job information was obtained directly from the subject or a close proxy respondent (table 1) . Limited information was obtained from hospital records for 36 cases and 18 hospital referents and no information for 16 cases and four hospital referents. The proportion of surrogate respondents was similar for cases (30%) and hospital referents (32%).
EXPOSURE ASSESSMENT
Exposure to solvents was assessed in three ways, always without knowledge of the subject's case or referent state. Firstly, each job was reviewed by one of us (FL), and an estimate made of intensity of exposure. This assessment was basically on a scale of 0 to 3, where 0 signified no exposure (or not more than that experienced by an average citizen); 1, light exposure (a level not thought biologically important); 2, moderate exposure (levels that might need to be monitored-probably from 30 to 50% of the threshold limit value (TLV)); and 3, significant exposures (a level considered undesirable-probably over 50% ofthe TLV). To facilitate classification (see later) the scale was extended to 10 points, analogous to that developed by Liddell to classify chest radiographs.'617 The score was recorded as the intensity attributed, followed by an oblique and then the alternative intensity seriously considered, giving a logical sequence of 0/0, 0/1, 1/0, 1/1, 1/2, 2/1, 2/2, 2/3, 3/2 and 3/3. The percentage of the work week entailing exposure was also estimated for each job. This rating took account of all information provided by the respondent about the task carried out and the exposure reported. All periods of employment for all subjects were assessed individually: this method is referred to as "individual rating". The procedure, although sensitive, was subjective and therefore not easily repeatable in future studies. A second method entailed the construction of an exposure matrix based on job title with help from a team of three experienced physicians or hygienists. The three experts working independently assessed the probable level of occupational exposure in job categories identified from four figure codes used for the 1986 Canadian census. Job titles were identified by preliminary screening: only those that had been rated by FL on at least 10% of occasions at level 1 or more were included. Of the 131 job titles thus selected the same exposure level, using the four point scale described above, was recorded by all three assessors in 63 (48%), and by two of the three in a further 61 (47%). The remaining seven jobs, for which there was no concordance, were assigned the median of the three ratings. All jobs that failed the preliminary screen were considered as unexposed. Overall, 35 job titles were assessed at level 1, 11 at level 2, and only five (painters in construction; printing press operators; other printing operatives; launderers and dry cleaners; workers in marine craft fabrication) at level 3. The matrix of exposure and four figure occupation codes were then merged with the job history file. This second method ofassessment of exposure was essentially objective and thus usable in future studies; however, it did not make use of information on individual differences of exposure between jobs within the same broad category. This method is referred to as the "job title matrix".
Thirdly, the same three experts assessed lifetime job histories of a selected sample of case and referent pairs to judge whether either subject had received important exposures thought capable of causing organic damage and which had been the more heavily exposed. This approach-again subjective-was restricted to 96 case and referent pairs in whom either or both had been rated by FL to have been exposed at level 2 or greater for at least 10 years. This method is referred to as the "lifetime assessment". Job descriptions provided by study subjects were presented to each of two panels, one in Montreal (two industrial hygienists and FL) and one in London (three international experts). The sample, weighted with exposed jobs to increase the likelihood of disagreement, comprised 1-5% of jobs rated as not exposed by FL and 15% of jobs rated as 1/0 or above. Each rater evaluated 312 job descriptions with the 10 point scale. Also, FL rated 156 jobs in two consecutive days to evaluate intrarater reliability.
STATISTICAL ANALYSIS
Reliability study The percentage of exact agreement between FL and the other raters on two occasions was calculated as a proportion ofidentical ratings on the four point scale. The extent and direction of disagreement were calculated by adding the number of ratings that were lower (underestimations) or higher (overestimations) than other ratings. Spearman's rank correlation coefficients were computed, on the 10 point scale, between raters. The kappa statistic was not used in these comparisons because of difficulties in interpretation with more than two raters and two classification categories.20 Solvent exposure Except for some descriptive statistics, all analyses were in matched pairs; contingency tables were set up to calculate odds ratios with and without stratification for possible confounders. Mathematical modelling provided adjusted estimates by logistic regression. Confidence intervals were calculated at 90% because our hypothesis was one sided.
Although our prior hypothesis was concerned only with exposures at moderate levels (level 2) and above for 10 years or more, we also considered exposures at level 3 because FL had tended to overestimate intensity of exposure compared with the European panel.
Results
RELIABILITY STUDY
Intrarater agreement (FL) was high with 81% of 156 jobs being given the same rating on the four point scale on two different occasions; disagreements were equally distributed between under and overestimations. The correlation between ratings on the 10 point scale was 0-96. Interrater exact agreement on the four point scale ranged from 49% to 60% (table  2) . In comparison with each of the experts on the London panel, FL tended to have overestimated exposure. This was less evident with the Montreal panel who were more familiar with local conditions. Correlations between the ratings of FL (rater 1 in table 3) and the other raters lay between 0-68 and 0-81. Inspection of coefficients for all raters, the lowest being 0-63, suggests that there was high agreement in the ranking, by experts from many Table 4 presents the distribution of cases and hospital referents by diagnostic group. Slightly fewer than half the diagnoses were of psychoses. The distribution of diagnoses in the referent group was in line with the morbidity pattern of the Quebec male population.2" The only apparent difference in the distribution of potential confounders was a larger proportion of immigrants among cases compared with hospital referents (table 5) . Close matching on age was achieved: both cases and hospital referents had the same average age (54-1) on admission. A substantial difference in average duration of stay was expected and found: cases spent 43-5 days in hospital whereas hospital referents were discharged after 16-6 days. Table 6 shows the unadjusted odds ratios for exposure at moderate solvent levels (level 2) for the main diagnostic categories. The odds ratios showed no apparent trend, all lying around 1. The job title matrix method gave slightly higher odds ratios than the individual ratings.
Adjustment of the combined effects of possible confounders was made by logistic regression on pairs with complete questionnaires based on individual ratings only (table 7) . The OR for all diagnoses increased slightly from 1-0 to 1 1. Within cases with a psychotic diagnosis the odds ratio was essentially unchanged after adjustment for confounders. The odds ratio for non-psychotic cases increased from 1 1 to 1-5 after regression with confounders.
Among the confounders, only immigrant state reached significance; cases with psychotic and nonpsychotic diagnoses were born outside Canada more often than referents. Of the other factors, only The association between non-psychotic diagnoses and exposure at level 3 was less clearly negative but not convincingly so; the odds ratio based on individual ratings was 1-5 (90% CI 0 6-3 9) and on job title matrix 1 3 (90% CI 0-2-9 0). With psychotic diagnoses, the odds ratios were below 1 by both assessment methods. The association of an alcohol related diagnosis (ICD-9 codes 291 and 303), of interest because offindings in our parallel study,'5 was explored first for all and then for psychotic and nonpsychotic diagnoses, but had no clear effect. Odds ratios were all around 1-0 by individual ratings, and varied from 0 4 to 2-0 by job title matrix, probably due to small numbers in some sub-categories. Possible reasons for the apparent difference between these findings and the early positive findings from Scandinavia must be considered. Our reliability study showed that FL's exposure ratings, although similar to those ofthe two other Quebec experts, were higher than those of the international panel. The correlation for all six raters was high, however, and the use of job exposure matrix ratings and evaluation by the international panel of case-referent pairs were equally negative. It is unlikely, therefore, that exposure assessment itself was responsible although it might again be noted that the Scandinavian studies mostly entailed comparison within specific industries whereas ours was across industries. A more probable explanation of differing findings may lie in the type of mental disorder selected for study. Comparatively few of the subjects in the Scandinavian investigations are likely to have required hospital admission whereas in our study it was the prerequisite. The effects of long term exposure to solvents in fairly benign behavioural disorders and severe psychiatric diseases may be quite different. Even in the second, our results suggest that such exposure has little general effect and was only of major importance in patients with organic brain damage who also had evidence of high intake of alcohol. '5 In the present study, only about 11 % of psychiatric admissions were in this category and fewer still had evident alcoholism-too few, having regard for sampling variation, to have affected the overall result.
There remains, of course, the limitation of all case and referent comparisons. An apparent difference, or lack of it, may reflect the characteristics of either series in terms of the exposure of interest or of selective and perhaps unrecognised confounders. International comparisons between studies of mental and behavioural disorders where social, economic, and cultural factors are of major importance must be made with caution. 
